Selective suppression of renal Na+/H+ exchanger isoform-3 by prolonged stimulation of rats with adrenocorticotropic hormone.
Prolonged stimulation with adrenocorticotropic hormone (ACTH) causes hypertension and increases Na+ intake and urine output in humans and animals. However, its biochemical basis remains to be established. Since renal Na+/H+ exchanger isoforms (NHE) and the sodium pump play an important role in this condition, their levels were examined in rats stimulated with ACTH. Male Wistar rats received daily sc injection of ACTH (30 microg/100 g of body wt) for 4 d. Half of the ACTH-stressed rats were kept for four additional days without injection of ACTH (poststimulation). In a third group, the animals were treated with dexamethasone (50 microg/100 g of body wt) daily for 4 d. A fourth group consisted of unstressed control animals. Levels of NHE proteins were measured by Western blot analysis. Sodium pump activity was assessed by the level of ouabain-sensitive K-stimulated p-nitrophenylphosphatase activity (PNP) in the renal cortex. ACTH caused a selective decrease in NHE-3, but not of NHE-1 or alpha-actin levels. Interestingly, this ACTH-induced change was not duplicated in the animals treated with dexamethasone. Immunofluorescence data demonstrated that NHE-3 is located in the renal proximal tubules. PNP activity, on the contrary, was increased in both the ACTH-stimulated and dexamethasone-treated animals. More important, these changes in NHE-3 and PNP activity returned to the control level poststimulation. In conclusion, while PNP upregulation may be mediated by adrenocortical glucocorticoid, a role for glucocorticoids in the suppression of NHE-3 is less clear. These changes might impair renal tubular Na+ reabsorption and hence increase Na+ and water excretion in ACTH stimulation, thus acting as a counterbalance to normalize blood pressure in ACTH-stimulated animals.